INTRODUCTION
there is not yet an indicator to comprehensively grasp and objectively evaluate the total personality, autonomy and individuality of health guidance recipients. Consequently, health guidance tends to depend on an individual health trainer's subjective judgment and experiences.
The "Strengths Model" is a concept to represent an individual's holistic views, autonomy and individuality (4) .
The Model is a social constructivist way of understanding human powers and abilities (hereinafter "Strengths"), focusing on subjective experiences. This concept originated from the change from the pathological model to the life model (5) , and has been developed in the field of social welfare mainly for people with disabilities or sickness and for senior citizens (5) (6) (7) (8) (9) . However, none of the studies on primary prevention, which considers approaches for disease prevention and promotion of health, focus on Strengths. Consequently, there is no indicator to objectively evaluate an individual's Strengths.
According to a previous study, Strengths include multiple interacting factors that contribute to the quality of people's lives and their accomplishments and satisfaction ; these Strengths serve as a source of empowerment (4) . Health guidance for preventing lifestyle-related diseases is considered to have the same aim as that of Strengths. Furthermore, Rapp et al. (4) stated that everyone has Strengths based on the concept of "recovery", meaning that people cure and recover themselves by defining themselves as individuals. Hazama defines Strengths as the power to create changes (10) ; that is, people reflect on themselves while going through relationships and interactions with others. Moreover, the meanings they give to events determine whether those events become their own Strengths. The consequent transformation of awareness generates further changes. Accordingly, we consider that even in the process of lifestyle transformation, Strengths act as a profound drive that generates changes.
The aim of this study is to develop a Strengths Measurement Scale (SMS) for assessment of people in the process of transforming their own lifestyle, and to examine the reliability and validity of the SMS.
DEFINITION OF TERMS IN THIS STUDY
Lifestyle transformation process : The process of people undergo to restructure their lives and to work toward wellbeing for the purpose of health promotion and preventing lifestyle-related diseases. Strengths : The powers and abilities of people in the lifestyle transformation process. Health guidance : Support for people in the lifestyle transformation process.
MATERIALS AND METHODS
We conducted a preliminary investigation and a main investigation to complete the development of the SMS for the lifestyle transformation process, and to test its reliability and validity.
Subjects
The participants were Japanese adults aged between 20 and 64 years old chosen through random sampling. A total of 1,339 adults participated in the main study, and we received responses from 1,229 of them (collection rate, 91.8%).
Survey method
We conducted an anonymous questionnaire survey from August to October 2013. The questionnaire sheets were directly distributed in cooperation with the participants' offices and training institutes. The collection method was voluntary submission from the participants.
Questionnaire items
(1) Basic attributes : age, gender, employment status, marital status, the presence/absence of chronic diseases (2) Items related to lifestyle and health (11) : breakfast, snacking, nutritional balance, salt content, drinking, smoking, exercise, sleep, weight, behavioral transformation stage (12, 13) , the presence/ absence of regular health checkup (3) SMS : We used the draft version of the SMS consisting of 63 question items in a preliminary investigation. We conducted the main investigation with the main version SMS comprising 38 items proposed in a preliminary study
Creation of the draft version SMS
Twenty-five Japanese adults (16 men and 9 women) were asked during interviews to narrate their experiences of changing lifestyle. From the interview data, we extracted the parts in which they spoke of their Strengths, and performed a qualitative inductive study. Six categories and 68 codes were extracted.
The six categories were treated as the sub-concepts of the scale's constructive concept, "Strengths in the lifestyle transformation process" : [ (14) . We created 63 question items from codes based on the categories.
Regarding the content validity of the scale, we referred to opinions from one researcher in developing the scale and three specialists in community nursing. On the basis of those opinions, we examined the validity of the question items, the clarity of expressions used and the easiness for the participants to answer the questions.
Preliminary investigation : Creation of the main version of the SMS
A total of 272 Japanese adults aged between 20 and 64 years old (mean age 41.9 !SD 10.8) participated in the preliminary investigation, and we received responses from 210 of them (return rate of 77.2%) ; responses from 207 participants (139 men and 68 women ; effective response rate, 76.1%) were analyzed.
Regarding the Item-Total correlations analysis (I-T analysis), one of the items, "Sometimes, I can allow myself to do something unhealthy," showed a value of 0.124, and thus was excluded. No item showed any ceiling or floor effect. i. Exploratory factor analysis Factor analyses (principal factor method, promax rotation) were performed on the 62 items after excluding one item through the item analysis. The results of a scree plot indicated the factor number of four. However, there were six categories in the sub-concept of the SMS's constructive concept, "Strengths in the life transformation process," which was obtained from the qualitative inductive study. Further, the number of question items was no less than 62. As a result, we set the factor number as five. We deleted those items with factor loadings of 0.45 or less. Moreover, we reviewed the contents of those question items whose factor loadings were high in relation to multiple factors, deleted question items one by one to see changes in the factor loadings, and finally determined which question items were to be excluded. In relation to the question items of "I can utilize past failures for the future" and "I know what I can do and what I cannot do," although their factor loadings were 0.409 and 0.324, respectively, we left these items at the time of the preliminary study as they were considered to be distinctive items for Strengths in the lifestyle transformation process. We repeated factor analyses and selected 38 question items consisting of five factors, for which a proper factor structure was obtained in terms of contents. The cumulative contribution ratio before rotation was 58.16%, and the Spearman's correlation coefficients between the five factors were within the range of ρ=0.337 to 0.589. Accordingly, there were significant, positive correlations between the five factors. ii. Naming of subscales Next, we interpreted the contents of the selected subscale items of the five factors. The first factor (11 items) was composed of Strengths leading to lifestyle transformation through the utilization of resources, such as "I know how to get information for maintaining my own health" and "I can consult with a specialist for my health on my initiative." We named the first factor [Utilization]. The second factor (11 items) was composed of Strengths to reconstruct one's life with a long-term perspective while coping with stress, such as "I know how to release my stress," "I can imagine my future health state" and "When I embark on things, I can start with and pile up small steps." We named the second factor [Reconstruction] . The third factor (6 items) was composed of Strengths to recognize one's own existence in interactions with others, such as "I have a person on whom I can rely," "I have a person who can support my health life" and "I know my role in my family." We named the third factor [Connectedness]. The fourth factor (5 items) was composed of Strengths to recognize one's own tendency, such as "I know my preference" and "I know my own set of values." We named the fourth factor [Self-awareness]. The fifth factor (5 items) was composed of Strengths to utilize past experiences to transform one's own lifestyle, such as "I know from experience that lifestyle improvements have an effect on my mentality" and "I can utilize my past failures for the future." We named the fifth factor [Experience].
The main version of the SMS
Based on the results in the preliminary investigation, we used the main version of the SMS containing 38 question items after reducing the number of question items in the draft version of the SMS from 63 to 38. Cronbach's alpha coefficient (hereinafter "alpha coefficient") of all 38 items of the main research version of SMS was 0.942, and the alpha coefficients of the five factors were in the range of 0.832 to 0.909.
Each question item was scored using a five-point Likert scale (Strongly agree, Agree, Neutral, Disagree and Strongly disagree). A score of five to one was allocated to the five choices, respectively. A higher score indicates higher Strengths. (4) The scale for convergent validity i. The modified Perceived Health Competence Scale (PHCS) (15) Our study employed the modified Japanese version of the PHCS, which is a scale for measuring self-efficacy in the field of health management (15, 16) . This scale is based on a five-point system, consisting of eight items. ii. Adolescent Resilience Scale (ARS) (17) The present study employed the ARS, whose reliability and validity had been tested and which has been widely utilized as a resilience scale in Japan. It is a five-point scale, consisting of 21 items. iii. The Japanese version of the SF-8 TM Health Survey (SF-8) (18, 19) This scale has been widely utilized as a measure of health-related quality of life and can measure eight aspects in relation to health. This is a five-or six-point scale consisting of eight items, with which physical summary scores and mental summary scores can be determined.
Analytical methods
(1) Item analysis : analysis on the ceiling and floor effects, I-T analysis (2) Testing of reliability : calculating the alpha coefficients of each factor and the whole scale (3) Testing of validity i. Construct validity
We employed exploratory factor analyses (principal factor method, promax rotation). The criteria for determining the number of factors were an eigenvalue of 1.0 or more and a cumulative contribution ratio of 50% or more. Further, the criterion for determining subscale items was a factor loading of 0.45 or less. We compared the adopted factor structure with the six categories extracted at the time of developing the draft version of the SMS. ii. Convergent validity
We calculated and examined the correlation coefficients of the SMS with the PHCS, with the ARS and with the SF-8 (by employing the Spearman rank-correlation coefficients). We set the total of the item scores in each of the SMS subscales as a subscale score, and examined correlations between the total SMS score and the total score of each of the scales above. iii. Criterion-related validation (concurrent validity)
The relationships between the SMS and the lifestyle and the behavioral transformation stage were analyzes by using the Spearman rank-correlation coefficients. (4) We compared the SMS scores according to the basic attributes of the participants (Mann-Whitney U test).
Ethical consideration
Approval for this study was obtained from the ethics committee of Tokushima University Hospital (No. 1316).
The following details were explained to the participants in writing : (1) the purpose and methods of the study ; (2) that their participation was voluntary and refusal of participation would attract no disadvantage ; (3) that the data would not be used for purposes other than the study ; and (4) that best efforts would be made in order to protect their identity when study outcomes were presented. We took their responses to and submission of the questionnaire sheets as their consent to participate in the study.
RESULTS
Among 1,229 questionnaire sheets collected, we excluded those sheets containing missing values in items about age, gender or lifestyle, or in the behavioral transformation stage, the main version of the SMS, the PHCS, the ARS, or the SF-8. Further, we excluded those sheets in which the responses to all the scales were "3". Accordingly, 1,160 questionnaire sheets were considered valid responses and used as analysis data (valid response rate of 86.6%).
Characteristics of the participants
The mean age of the participants was 40.3 !SD 10.7 years old. Regarding gender, there were 631 men (54.4%) and 529 women (45.6%). Regarding marital status, 390 of the participants were unmarried (33.6%), 745 were married (64.2%) and 25 answered "Other" (divorced, etc.) (2.2%). In relation to the presence/absence of chronic diseases, 174 of the participants had chronic diseases (15.0%), while 986 did not (85.0%) ( Table 1) . Table 2 presents the results of the exploratory factor analyses. We conducted factor analyses on 38 question items and determined the number of factors as four on the basis of comparisons with scree plots and factor interpretations of the five factors from the preliminary investigation. The items under the factor of [Experience] in the preliminary investigation were found under the factor of [Utilization] in the main investigation. After the second factor analysis, we excluded the subscale items of "If I want to know something, I can access necessary information on my own" (factor loading of 0.311) and "I know what I can do and what I cannot do" (factor loading of 0.281). After these processes, we selected four factors and 36 question items, for which a proper factor structure was obtained in terms of contents, and created the final version of the SMS. As in the Main investigation, the four factors were ii. Testing of convergent validity (P!0.01) ( Table 3) .
SMS for the lifestyle transformation process
The correlation coefficient between the total SMS score and the PHCS was ρ=0.495. In relation to the correlations of the PHCS with the SMS subscales, the correlation with [ Furthermore, the correlation coefficient between the SF-8 (mental health) and the total SMS score was ρ=0.222, and that between the former and the subscale [Reconstruction] was ρ=0.325. There was almost no correlation between the SF-8 (physical health) and the SMS. iii. Criterion-related validation (concurrent validity)
The correlation coefficient between the total SMS score and the lifestyle was ρ=0.350, and that between the former and the behavioral transformation stage was ρ=0.366. Almost no correlation was found between the age of the participants and the final In relation to the subscale item "I can utilize my past failures for the future," although it showed a factor loading of 0.44, which was lower than the criterion of 0.45, it was a high value as it exceeded 0.40 and was considered to be an important item for lifestyle reconstruction. Consequently, we did not exclude this item. ii. Convergent validity Relationships with the PHCS, ARS and SF-8
Previous studies clarified the relationship between behavioral transformation and self-efficacy (20, 21) . Further, in a qualitative inductive study (3, 4) for developing the main-study version of the SMS, one of the six categories of Strengths in the lifestyle transformation process included [Self-awareness that one can improve one's own lifestyle if there are opportunities]. From these findings, we considered the possibility of employing a Self-efficacy Scale as a scale for validating concurrent validity.
The Japanese version of the modified PHCS (15, 16) used in our main study is a self-efficacy scale in the field of health management. Shimizu (22) used the Japanese version of the modified PHCS developed by Togari et al. (15, 16) to examine psychological factors influencing the preventive health behavior of university students, and found the significant effectiveness from "Health Competence" to "Preventive Health Behavior". From the results of our study, the correlation coefficient between the total score of the 36 items of the final SMS and the (23, 24) , and both originated from the change from the pathological model to the life model (5, 10) . Furthermore, Strengths are described as a premise of resilience (23) . In previous studies, Lundman et al. developed the Inner Strength Scale, tested its validity by employing a resilience scale and found a significant, positive correlation between the two scales (25) . From these findings as well as the correlation between the SMS for the lifestyle transformation process and the ARS, we consider that the concurrent validity of the SMS is ensured.
Subsequently, we employed the SF-8 as a method to test the validity and found a low correlation between the SMS and mental health. However, as there was almost no correlation between the SMS and physical health, Strengths are considered to relate mainly to mental health. iii. Criterion-related validation (concurrent validity)
The correlation between the SMS and lifestyle was ρ=0.350, and that between the former and the behavioral transformation stage was ρ=0.366. These showed low, positive correlations between the SMS and lifestyle and behavioral transformation stage. The correlation between Strengths and lifestyle suggests the possibility that the Strengths Model can be introduced into the lifestyle transformation process. Further, the positive correlation between Strengths and the behavioral transformation stage representing the preparation state of lifestyle improvements indicates that changes in people's consciousness are associated with their Strengths in the lifestyle transformation process.
From the fact that there was almost no correlation between age and the SMS, we consider that the SMS does not relate to age.
Significance of this study
In this study, we developed the SMS for the lifestyle transformation process, examined its reliability and validity, and analyzed its structure using factor analyses. The results suggest the usability of the SMS as a Strengths Scale to be used to introduce the Strengths Model into health guidance for preventing lifestyle-related diseases and promoting wellbeing, and to comprehensively grasp people's total personality, autonomy and individuality.
In the discipline of nursing, the Inner Strength Scale (ISS) (in Sweden) and Inner Strength Questionnaire Version 4 (ISQ) (in USA) were developed in 2011 (25, 26) . Although their reliability and validity have been tested, further tests are necessary in terms of their psychological features. Further, most of the previous studies on Inner Strength focus on women with chronic diseases and senior citizens (27, 28) . Consequently, we consider that the significance of our study lies in the fact that we have developed a new scale, the SMS for the lifestyle transformation process, rather than employing the existing ISS or ISQ ; this development was based on the constructive concept that matched the purpose of the study.
In the comparison of the factor structure of SMS with ISQ and ISS in previous studies, [Connectedness] has been included in the configuration factors in all scales and is considered the essential factor of Strengths. Furthermore, SMS's [Self-awareness] was the factor with similar meaning to that of "Engagement" of ISQ and "Firmness" of ISS. However, SMS's [Utilization] and [Reconstruction] had the same naming as ISQ's "Anguish and Searching" and "Movement", as well as ISS's "Flexibility" and "Creativity", but their contents were different. In other words, it has become clear that these two factors had not only the recognition side but also the action side in long-term perspective and that they were characteristic factors in SMS.
As there was no correlation between the SMS and age, we also consider that the SMS has a high level of versatility.
The Strengths Model has been developed mainly for secondary and tertiary prevention in the field of social science. Its targets are people with disabilities or the elderly. This study has highlighted the usability of the SMS for the lifestyle transformation process, and will likely lead to the application of the Strengths Model in health guidance for preventing lifestyle-related diseases and in primary prevention for promoting wellbeing.
Prospects and issues
In this study, we developed the SMS for the lifestyle transformation process and ensured its reliability and validity. The study suggests the possibility of introducing the Strengths Model into health guidance for preventing lifestyle-related diseases.
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The following points are potential future issues. 1) With the use of the SMS developed in this study, means of support can be considered that enable health guidance recipients to reflect on and recognize their own Strengths and utilize their Strengths for lifestyle transformation. 2) By accumulating studies on Strengths according to basic attributes, the characteristics of subjects' Strengths could be clarified according to their attributes, and effective supporting methods that focus on their Strengths could be developed. 3) Ways to develop a simpler SMS or an intervention method of health guidance that utilizes the SMS could be found by further examining the relationships among the SMS and the feelings of satisfaction and empowerment. 4) Ways to utilize the SMS as an objective evaluation indicator for health trainers can be considered.
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